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To (ill uhon it may concern." 
Be it known that I, CHARLEs O. PEARSON, 

a citizen of the United States, and a resident (of the borough of Brooklyn, in the city, 
conty, and State of New York, United 
S ; of America, have invented certain 
new and useful improvements in Direct 
Connected Elevators, of which the following 
is a specification. 

ty invention relates to direct connected 
eiei'ators, and its object is to provide an ele 
Natoi apparatlis in which an internal com 
bit stion engine is used as the motive power, 
together with a control system therefor 
which shall be energized by power generated 
by he engine itself. Cther objects of the invention will appear 
in the following specification, in which I 
will describe an elevator made according to 
iny invention, and the novel features of 
which i will point out in the appended 
clais. - Referring to the drawings, Figure 1 is a 
side elevation, partly in section, of an ele Vitor apparatus and an engine, together 
with associated mechanisms combined ac 
cording to any invention. In this figure 
Soine of the parts are broken away to more 
clearly show the location of other of the 
parts. Fig. 2 is a side elevation of the 
upper portion of the engine and some of its 
coinected mechanisms, and with a part of its sparking apparatus shown in Section. In 
Fig. 3 an end view of a part of this sparking 
apparatus is shown with a portion of one 
of the engine cylinders drawn in section. 
Figs. 4 and 5 are a sectional plan and a side 
elevation of a portion of the sparking mech 
anism. Fig.6 shows one of the sparking 
device cams in end elevation. Fig. 7 is a 
side elevation of a carbureter and its con 
trolling valves together with a speed gov 
ernor and other connected parts. Some of 
these parts are shown in Section. Fig. 8 is 
a sectional plan view of one of these con 
trolling valves. Fig. 9 is a side elevation 
of a fluid pressure starting device for the 
engine. Fig. 10 is a sectional end elevation w 

of this starting device, the section being 
taken on the line X-X of Fig. 9. Fig. 11 
is another sectional end elevation of this 
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starting device, the section in this firie 
being taken on the line Y-Y of Fig. 9. 
Fig. 12 is a sectional side elevation of a pair 
of gears and other parts on the end of the 
engine shaft, which parts form a portion 
of the starting device. Fig. 13 is a sectional 
side elevation of a fluid pressure pump. 
Fig. 14 is a sectional end elevation of the 
fluid pressure pump. Fig. 15 is a side ele 
Vation of this pressure pump with its pres 
sure regulator connected therewith and 
drawn in section. Fig. 16 is a sectional 
end elevation of a fluid pressure brake mech 
anism. Fig. 17 is a side elevation, partly 
in section, of an electrically-controlled gov 
erning mechanism which I use in conjunc 
tion with the other apparatus. Fig. 18 is an 
end elevation of a portion of the hoisting apparatus, showing the winding or hoisting 
drum. In Fig. 19 a portion of an electro 
magnetically-actuated reversing switch is 
shown partly in section. Fig. 20 is a front 
elevation of a manually controlled car 
switch. Like characters of reference designate cor 
l'esponding parts in all of the figures. 

10 designates a base-plate upon which a 
hoisting apparatus and an engine 20 and 
Some of their associated parts are mounted. 
in this case the engine is shown as a four 
cylinder two-cycle engine, but, of course, 
other forms and types of engines may be 
used if desired. 21 is the engine inlet; 22 its outlet or ex 
haust which, after passing through a muffler 
23, may be led off by a pipe 24 to any de 
sired point. 25 is a gasolene tank shown within the 
base 10. 26 is its filling inlet, and 27 a supply pipe 
leading from the tank to a carbureter 28. 

29 is a pipe connection between the car 
bureter and the engine inlet 21. 
30 is a throttle valve which is shown some 

what in detail in Figs. and 8. It com 
prises a flat shutter 31 which is pivoted at 
32 and arranged to be actuated by a lever 33 
and a vertical connecting rod 34 to control 
the passage through this valve. In its cen 
tral position, the shutter 31 partly closes the 
passage from the carbureter to the engine 
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through the center of this valve, but opens 
this passage wider as it is moved away from 
this center to one side or the other. 35 is 
another throttle alive in this sane passage 
which complises a valve piston 36 with a 
spring 37 arranged to move it in one direc 
tion. One of its ends is connected by a link 
3S with a pivoted bell-crank lever 41 by : lost notion connection 39. 
40 is a centrifugal governor mounted 

upon a vertical shaft 42 which is driven 
from the engine shaft 43 through a pair of 
bevel gears 44. 44. The bell-crank lever is 
also connected by a rod 45 to actuate a 
switch 46 which is arranged to open ail elec 
tric circuit between stationally contacts 47 
and 4S whenever the speed of the engine has reached a predeterlined rate. 
A bevel geai' 49 on the vertical shaft 42 is 

in mesh with a similar geal 50 on the end 
it a horizontal shaft 51 which is therefore 

driven thereby, and which is arranged to 
actuate the spark nechanism for the enoine. 
52 is a bushing upon shaft 51 which cal 

ries a plurality of cams 53 corresponding in 
number with the number of cylinders of the 
engine. One end of the shaft is drilled out 
for the reception of a slidable rod 54 which 
carries a pin 55. This pin projects through 
a straight slot 51 in the shaft 51, and a 
curved slot 52 in the bushing 52. A grooved 
collar 56 is affixed to the outer end of rod 54, and a pivoted lever 57 engages with this 
collar. By means of this lever the lod 54 
may be noved into or out of the shaft 51, 
and by this movement and the engagement 
of pin 55 with slot 52 a collar 52 and its 
cans 53 may be rotated a limited amount 
upon the shaft 51 in one direction or the 
other for the purpose of advancing or re 
talding the spark mechanism of the engine. 
One form of spark mechanism is shown in 
Fig. 3, but i will not describe it herein as it 
is well known and forms no part of my invention. 
The engine cylinders as herein shown are 

of the air-cooled type, and 58 designates a 
fan for creating an air circulation about 
these cylinders. The fan is arranged to be 
driven by a sprocket - chain 59 over a 
Sprocket-wheel on the end of shaft 51. 
G0 is a fluid pressure pump which com 

prises a pair of cylinders 61 in which are 
pistons 62 driven by eccentric 63 on the en gine shaft 43. 
64 is an ail inlet chamber from which are 

passages controlled by check valves leading 
into the lower ends of cylinders 61. 

65, 65 are air outlet chambers into which 
are passages controlled by check valves from 
cylindels (31. A pipe 66 connects these pas Sages with a pressure tank 67. 

(3S is a passage between the lower ends of the two cylinders (31. 
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which may be raised to open it. 70 is a bell 
crank lever connected with the upper end of 
this piston valve. Its other end is connected 
by the rod 71 within a cylinder 73. 74 is a 
compression spring arranged to press this 
piston valve in. 75 is a pipe between the 
pressure tank 67 and the cylinder T3. These 
parts are so arranged that when the pressure 
in the tank reaches a predetermined amount 
the piston valve (39 will be raised thereby so 
that the passage 6S is opened. Air com 
pressed in one of the cylinders (31 by the 
downward movement of its piston will then 
be free to pass into the other cylinder (31 
while its piston is moved upward. Thus 
the Work will be taken off of the pump and 
it will compress no more air or other fluid 
lilutil the piston (59 again closes the passage 
6S, which will be done as soon as the pres stile in tank (37 drops. 
76 is a pressure supply pipe from the tank 

67 to various parts of the apparatus which 
will be pointed out later. A branch pipe 77 
fi'Oil it leads to the gasolene tank 25 and Supplies it with pressure. 
In Fig. 16 a fluid-pressure-controlled 

brake device is shown. This comprises a 
brake sheave S0 rigidly mounted upon the 
engine shaft 43 or upon a shaft S1 which is 
in alinement there with, or it may form a coupling fol' these two shafts. 

S2, S2 are brake levers which are pivoted 
to the base 10 at S3 and which carry a pair 
of brakeshoes S4 which are arranged to bear against the periphery of the brake 
sheave S0. The outer ends of the brake le 
vel's are co:linected together by a pair of 
toggle levei's S5. These are pivotally con 
nected togethel and to a piston rod S3. 
S7 is a cylinder within which is a piston SS. A compression spring S9, acting against 

piston SS, is arranged to raise the piston, 
and, through the connections above de 
Scribed, to apply the brake. The brake may be released by admitting fluid pressure to 
the upper part of the cylinder S7 through a pipe 127. 
90 designates a fluid pressure starting de 

vice for the engine. It comprises two cylin 
del's 91 within which are pistons 92 which 
are pressed downward by springs 93. The 
upper ends of the piston rods are constructed 
to form toothed racks which are in mesh 
With gear-wheels 95, loosely nounted upon 
the engine shaft 43. One of these racks is 
On One side of One of the gears 95, and the 
other is on the opposite side of the other 
geal, SO that the upward movement of one 
of the racks will drive its gear in one direc 
tion, while the upward movement of the 
other rack will drive its geal in the opposite 
direction. The inher portions of the gears 
95 form flanges 96 on which are mounted 69 is a piston valve pawls 97 which are spring-pressed inward which normallv closes this passage, but to engage ratchet-wheels 9S when their gear 
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is rotated, but which are held out of engage 
ment with the ratchet-wheels by a stationary 
pin 99 when the pistons 92 are down. These 
ratchet-wheels are keyed or otherwise rig 
idly affixed to the engine shaft 43. When the 
fluid pressure is admitted to the bottom of 
he of the cylinders 91, it will push its 

toothed lack up Wal'd, and, through the mech 
: ) is above described, it will rotate the 
engine shaft in one direction. When the 
other rack is pushed upward, the engine will 
be driven in the opposite direction. 100 is an electi'odynamic machine which 
is connected to run with the engine 20 by 
in eans of a sprocket-chain 101 running over 
Spi'ocket-wheels on both the engine and ar 
nature shafts. 102 designates the leads 
from the almature of the electrodynamic 
achine, and 103 the leads from its field 

windings. These will thence run to various 
contacts of a level'sing switch 104 which 
comprises two act Lating magnets 105 and 
106, together with other connected parts. 
One of these lagnets and its connected parts 
are shown Sonewhat in detail in Fig. 19. In Fig. 17 have shown an electrically 
controlled governing device 1i0 which coin 
prises an arim 111 pivoted at 112 and ar 
ranged to be held in central position by a 
pair of Weighted allins 113. The vertical 
Collecting 'od 34 which is connected to the 
throttle valve lever 33 and with the spark 
shifting lever 5, is pivotally attached to the 
ai'i) ill at 114. 115 designates a plurality of electromag 
nets or solenoids which are connected with 
the ai'i in 111 at one side of its pivot, and 116 
are other magnets connected with this aim 
at the other side of this pivot. 120 is an electrically controlled valve 
which comprises an electromagnet 121, the 
core of which is alranged to move a valve 
i22 whenever the magnet is energized, to 
open the passage between the pressure stip 
ply pipe 76 and the pipe 2 which leads to 
the brake actuating mechanism. 123 is a 
similar valve which, when its magnet 124 is energized, will connect pl’essuire supply pipe 
76 with one of the starting device cylinders 
91 through pipe 7S, and 125 and 126 are a 
valve and its connected controlling magnet 
which are arranged to admit fluid to the 
other starting device cylinder 91 through a 
pipe 79. 130 is a manually operated car switch 
which comprises a pivoted lever 131 carry 
ing a movable contact 132 which is arranged 
to be moved onto the stationary contacts 
imounted upon an insulated base 133, which 
contacts will point out in tracing the vari 
ous circuits, and in describing the operation 
of the apparatus. 140 is an elevator hoisting apparatus 
mounted upon the base 10. it comprises a 
frame 141 which forms bearings for a shaft 

ises 

142 lipon which are rigidly mounted a gear 
wheel 143 and a winding or hoisting drum 
144. A worn-geai. 145 on the shaft 81 is in 
mesh with the gear 43 and is SO arranged 
that when the engine 20 is run in one direc 
tion of the other, it will cause the drum 144 
to be rotated thereby. 146 designates an elevator-ca; which is 
connected with one side of the druna 144 by 
Fopes or cabies 14, it in over suitable Sup 
porting and guiding sheaves. 148 is a counterweight connected with the 
other side of the di'im 144 by ropes or 
cables 49. 150 is a storage battery, the two ends of 
which are designated by -- and -. This 
battey is connected with the various paits 
of the apparatus by circuits which will now 
be ti'aced. 151 is a conductor leading from one end 
of the battery to the contact plate 132 of the 
car switch. When an operator in the car 
turns the lever of this controlling Switch in 
either direction, his contact, 132 will be 
moved onto stationally contact 34 which, 
through conductor 127, will close a circuit 
through the winding of magnet 21, back to 
the battery by conductor 152. The valve 
122 will then admit pressure fron the pres 
sure tank (37 to the cylinder 87 which will 
release the brake. If the operator turns the 
lever to the left, another circuit will be coin 
pleted through contact 135 and conductor 
128, through winding (; in agnet 26, aiti 
through conductor 29, to contact 47 of 
switch 46: thi'oigh the switch ai): Ciit by 
contact 48 and conductors 153 and 152, to 
the battery. This will cause the pressure 
tank to be connected through pipes 6 and 
79 to one of the cylinders 91 of the starting 
device which will thereby be actiliated and 
will rotate the engine shaft in one direction. 
This rotation of the engine shaft will cause 
the engine to draw is an explosive mixttite 
which will be ignited by the Spark necha 
nism which is connected through the 'eye's- 
ing Switch, and through a Spark coil 107, 
with the battery. The engine will then run 
under its own power and will drive the cell 
trifugal governor 40 which through the 
connections previously described, Will open 
the Switch 46, thereby cutting off the elec 
trical supply from magnet 126. The valve 
125 will then be closed so that the fuid pres 
sure starting device will no longer be slip 
plied with fluid pressure, and its pistol) will 
be driven back by the spring 93 to its initial 
position. At the same time, a circuit will 
have been closed between contacts 132 and 
135 of the car switch, conductor 128 through 
magnet 106 of the 'eversing Switch, and 
back to the battery by conductor 154. This 
will cause the magnet, 106 to be energized 
and to close the right-hand portion of the 
levelsing switch 104, thereby connecting 
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the armature leads of the electrodynamic 
machine and the leads from the field wind 
iing of the latter apparatus with the bat 
tery in such a direction as to cause it to l'O- 
tate in the same direction as the rotation of 
the engine 20. The electrodynamic machine 
will then act as a motor and will drive the 
engine together with the movement which 
has been imparted thereto by the fluid pres 
sure starting device 90. As soon, however, 
as the engine attains its normal speed, the 
electrodynamic machine will be driven there 
by at a sufficient rate of speed to cause it to 
generate current back into battery 150 to 
thereby keep the battery charged. It may 
be seen from the circuits shown that the 
sparking devices on the engine cylinders 

the brake applied. 

will be connected through the reversing 
switch contacts, through the spark coil 107. 
with the battery. A further movement of 
the controlling switch lever will cause the 
contact 132 to be limoved onto the stationary 
contact 136. This, through conductor 116, 
will close a circuit through one of the mag 
nets 116 which is connected by the return 
wire 155 with the battery. This magnet 116 
will move the pivoted lever 111 and the 
connecting rod 34 to advance the Spark 
mechanism actuating cams to cause the ell 
gine to run faster. It will at the same time 
open the throttle valve 30 to further in crease the speed of the engine. Similarly, 
contact 132 of the controlling car switch. 
may be moved onto stationary contact 137 
which will then close a circuit through con 
ductor 116 through the second magnet 116, 
to move the pivoted alm 111 a further 
amount to further increase the speed of the 
engine. When the controlling switch is 
moved to its extreme position to the left, a 
circuit will be closed through the contacts 
132 and 13S, through conductor 116°, to 
close a circuit through the third magnet 
116, which, through the mechanical connec 
tions above pointed out, will further ad 
vance the spark mechanism and will fully 
open throttle valve 30. The engine will now 
attain its full speed which will be controlled by the centrifiigal governor 40. This is so 
arranged that whenever the engine attains 
undue speed it will close the throttle valve 
35 to prevent racing of the engine. The 
controlling switch 130 is placed in the ele 
vator-car 146. The rotation of the engine 
obtained in the manner above described will 
cause the car to be driven up or down, as 
the case may be. Thus, an operator in the 
cal may start up the engine to start the car 
in one direction and cause this movement to 
be accelerated at Will. The operator may at 
any time move the lever of the controlling 
switch back off of contacts 138, 137, or 136 to definergize any of the magnets 116, and 
may thus reduce the speed of the engine and 
of the car by shifting the sparking mecha 
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nism and closing the throttle valve 30, or 
he may stop the engine and bring the car to 
rest by moving the car-switch lever back to 
its central position, when the valve 120 will 
be closed, the ignition current cut off, and 

If the operator desires to start the engine and the car in the oppo 
site direction, he may turn the car-switch 
lever 131 to the right, when operations simi 
lar to those above specifically described will 
take place, but in this case the electrody 
in annic machine's leads will be connected to 
the battery in such a direction as to cause it 
to rotate in the opposite direction, and the 
other cylinder 91 of the fluid pressure start 
ing device will be supplied with fluid pres 
Stile through the valve 123 and pipe S. so 
that these two mechanisms will drive the 
engine, and consequently the car, in the op 
posite direction. The speed at which the 
car is run then may be controlled through 
the magnets 115 of the electrically con 
trolled governing mechanism 110, which 
magnets are controlled by suitable contacts in the controlling switch. 
By means of the apparatus above de 

Scribed, a simple and positive control for an 
elevator driven by an internal combustion engine is provided. The engine itself is di 
rectly connected with the elevator apparatus 
and both the fluid pressure supply and elec 
trical energy which are used for stopping 
and starting the engine, and the apparatus 
and the engine which it drives are generated 
by the engine itself. This invention, there 
fore, opens up a new field for the use of 
internal combustion engines which have not 
hithel to been applied to drive elevators, ex 
cept through interinediate mechanisms, such, 
for example, as a continuously driven shaft 
connected with the elevator hoisting mecha 
hism through clutches. This is partly be 
cause engines of this type have been difficult 
to start and control. But the simple ar 
i’angement which I have herein disclosed 
overcomes these difficulties and provides a 
inneans fol' starting the engine in either di 
1'ection, and a suitable means for controlling 
its speed and bringing it to rest at Will. 
Foreover, all of these operations may be con 

trolled by a simple manually operated switch in the car. 
The power generating device is complete 

in itself and is directly connected with a 
hoisting apparatus. In other words, the mo 
tive power is the engine which produces its 
own power and does not merely transform 
one for of energy into another as is the 
ase where steam engines or electric motors are used. 
What claim is.- 
1. An elevator hoisting apparatus, an in 

ternal combustion engine directly connected 
therewith, devices driven by the engine for 
generating two different Supplies of energy, 
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and means energized by said supplies of en 
ergy and arranged to control said engine 
and apparatus. 2. \in elevator hoisting apparatus, an in 
tel'nal combustion engine directly connected 
there with, devices driven by the engine for generating two different supplies of energy, 
storage 13 leans therefor', and means energized 
by both of said supplies for starting and 
controlling the action of said apparatis. 

3. An elevator boisting apparatus, an in 
tel'nal combustion engine directly connected 
therewith, devices driven by the engine for generating a filiid pressia Fe supply and an 
electrical supply, storage means for both of 
Said supplies, and means energized by said 
Supplies and arranged to start the engine 
and to control the speed thereof. 4. ... in elevato’ hoisting apparatus, an in 
ternal combustion engine directly connected 
thei'ewith, means driven thereby for gener 
ating a supply of fluid pressure, other means 
driven by the engine for generating a Sup 
ily of electrical energy, and combined fluid 
ressure and electrical system for control 

ling the engine and apparatus, said control 
systein being actuated by both of said sup 
plies. 5. An elevator hoisting apparatus, an in 
teinal combustion engine directly connected 
therewith, means diiven thereby for generat 
ing a Supply of fluid pressure, other means 
driven by the engine for generating a sup 
ply of electrical energy, a brake for the ap 
paratus, and a combined fluid pressure and 
electrical system for controlling the engine, 
said system being arranged to be actuated 
by both of said supplies, and comprising 
l:eals fo: actuating the brake by the fluid 
Supply. 6. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure Supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, stor 
age ineans for both of said supplies, a fluid 
pressure starting device for the engine, and 
electromagnetic means for connecting the 
fluid pressure supply with the starting de 
vice, said electromagnetic means being con 
trolled by the electrical supply. 7. An elevator hoisting apparatus, an in 
ternal colnbustion engine directly connected 
there with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, stor 
age means for both of Said supplies, a fluid 
pressure starting device for the engine, said 
electrodynamic machine being arranged to 
rtin as a motor to start the engine, means for 
connecting the fluid pressure supply with 

s 

the starting device, means for connecting the 
electrical supply with the electrodynamic 
machine, and means for controlling both of 
said supplies. S. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, stor 

e means for both of Said supplies, a fluid R pressure starting device for the engine, a 
valve for connecting the fluid pressure Sup 
ply with the starting device, an actilating 
device for said valve actuated by the electri cal supply, manual means for controlling 
said waive actuating device, and automatic 
means whereby said valve is closed when the 
engine reaches a predetermined speed. 

9. An elevato’ heisting apparatus, an in 
ternal connbustion engine directly connect 
ed there with, a pressure plin) connected 
with the engine and arranged to generate 
a fluid pressure supply, an electrodynamic 
machine connected with the engine and ar ranged to generate a supply of electrical 
energy, storage means for both of said stip 
plies, a fluid pressure starting device for the 
engine, an electromagnetically actuated 
valve for connecting the fluid pressure sp 
ply with the starting device, said valve be 
ing energized by the electical supply, and 
a centrifugal governor arranged to control 
the Speed of the engine, and to automati 
ally cause said valve to close when the 
engine reaches a predetermined speed. 

10. An elevator hoisting apparatus, all in 
teinai combustion engine directly connected 
here with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure supply, an electrodynamic machine 
connected with the engine and arranged to 
genei'ate a supply of electrical energy, said 
fluid pressure supply being arranged to 
force a fuel supply to the engine, a speed 
controiling valve for controlling the ad 
mission of the fuel supply to the engine, 
and an actuator for the speed controlling 
valve, said actuator being energized by the 
electrical supply. 11. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, a 
sparking device fo: the engine, an electro 
magnetic actuator energized by the elec 
trical supply for shifting the sparking de 
vice to control the speed of the engine, and 
Janual means for controlling said actitator. 

12. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
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there with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, a 
sparking device for the engine, a speed con 
trolling valve for the engine, and an elec 
tromagnetic actuatol for shifting the spark 
ing device and actuating the speed con 
toiling valve to control the speed of the engine. 

13. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, stor 
age inneans for both of said supplies, a brake 
for the hoisting apparatus, means actuated 
by the fluid pressure supply for operating 
said brake, and means actuated by the elec trical supply for controlling the pressure operating device. 

14. An elevator hoisting apparatus. an in 
ternal collabustion engine directly connected 
ticle with, a pressure pump connected with 
the engine and arranged to generate a fluid 
pressure supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, stor 
age means for both of said supplies, a fluid 
pressure starting device for the engine, a 
reversing switch arranged to connect said 
electrical supply with the electrodynamic 
machine, and to cause said supply to lun 
said electrodynamic machine in either direc tion as a motor. 

15. 'in elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, a pressure pump connected with 
the engine and alranged to generate a fluid 
pressure Supply, an electrodynamic machine 
connected with the engine and arranged to 
generate a supply of electrical energy, stor 
age means for both of said supplies, a fluid 
pressure starting device for the engine, an 
electromagnetic device for connecting the 
pressure supply with the starting device, a 
1'eversing switch arranged to connect said 
electrical supply with the electrodynamic 
machine to callse said supply to run the 
electrodynamic machine in either direction 
as a motor, and means for causing said re 
versing switch and the electromagnetic de 
vice to be simultaneously actuated. 

16. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, a pressure pump connected with 
the engine and arranged to generate a ?lid 
resslie Sipply, an electrodynamic machine 

connected with the engine and arranged to 
generate a supply of electrical energy, stor 
age means for both of said supplies, a fluid 
pressure starting device for the engine, an 
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electromagnetic device for connecting the 
pressure supply with the stating device, a 
sparking device for the engine, a revel'sing 
switch arranged to collect the electrical 
supply with the electrodynamic inachine to 
cause said supply to ruin the electrodynamic 
machine in either direction as a motor, said 
i'eversing switch being also arranged to con 
trol the sparking device. aid means for 
causing the reversing Svitch and the elec 
tromagnetic device to be simultaneously actuated. 

17. An elevator hoisting apparatils, an 
internal combustion engine directly con 
nected thei?ewith, a pressi'e pulp con 
nected with the engine and a Ji'anged to gen 
erate a fluid pressi'e Supply, a p!'essule 
tank, an electrodynamic achine connected 
with the engine and ai'i'anged to generate 
a supply of electrical energy, a littery fol' 
storing said electrical energy, a fluid pres 
Su'e controlling device for the engine, an 
electromagnetic device for connecting the 
pressure tank with the starting device. a 
spaiking device for the engine, a 'evel'sing 
switch arranged to connect the battery with 
the electrodynamic anachine t cause said 
electrical supply to run the electrodynamic 
innachine in either direction as a notor, said reversing switch being also arranged to 
control the circuits for the sparking device, 
and means for causing the 'evel'sing Switch 
and the electromagnetic device to be simil taneously actuated. 

1S. An elevator hoisting appalatus, an 
internal combustion engine directly con 
nected therewith, an elevator-car, a fluid pressure Supply generated by the clugine and 
an electrical supply, stol age means foi' both 
of said supplies, means act lated by both of 
said supplies for starting the engine and for 
controlling the speed thereof, and in eans 
for manually controlling said supplies from the car. 

19. An elevator hoisting aparatus, all 
internal combustion engine directly con 
nected there with, an elevator-car, a fluid pressure supply generated by the engine and 
an electrical supply, storage means for both 
of said supplies, means actuated by both 
of said supplies for starting the engine in 
either direction and for controlling the 
speed thereof; and a manually operated 
switch in the car connected directly with 
one of said supplies and arranged to control both of said supplies. 

20. An elevator hoisting anparatus, an 
internal combustion engine directly coin 
nected therewith, an elevator - car, means 
diiven y the engine for generating a slip 
ply of fluid pressure. other means driven 
by the engine for genei'ating a supply of 
electrical energy, storage means for both of 
said supplies, both of said supplies being 
arranged to start the engine and the car 
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in eithe: direction, a control systein for the 
engine, said conti'ol System being actuated 
by both of said supplies, and a maintially 
operated switch in the car for controlling 
Said Supplies. 2 . . n elevato’ hoisting apparatus, an 
internal combustion engine directly con 
nected there with, an elevator-car, a pressure 
puja) connected with the engine and ai'- I'lliged to genei'ate a fluid pressure supply, 
an electrodynaillic in achie coln nected with 
the engine aid ai'Failged to genei'ate a Sip 
piy Gil electical energy, storage innes 3 

Said Supplies, a fittid pressure start 
ing device for the engine, an electromagneti 
cally actuated valve for connecting the fluid 
pressure slappily with the starting device, 
said valve being actuated by the electrical 
Supply, a ind a mantially operated Switch in 
the car for controling said valve. 

22. ... in elevatoi hoist : pp: '3tlls, an 
intel'nal coil bustion engine directly coil 
hected there with, an elevatol'-car, a pressure 
{}i \;) to inflected with the engine and a '- ':liged to generate a fluid p!'essure supply. 
an electrodynastic in a cline connected with 
the engine and arranged to generate a Sup 
inly of electrical energy, storage illeans for 
both of said shippies, a litic pressure six i 
ing device for the engine comprising a cyl 
inder and connecting nechanisia for start 
ing the engine in one direction, and a cylin 
dei and connecting ilechainism for starting 
the engine in the opposite direction, and 
imeans for rendering one of said connecting 
mechanisins inoperative while the other of 
said mechanisians is used, an electroinagneti 
cally actuated valve for coin}}{ecting the fluid 
pressure supply with the starting device, 
said valve being actuated by the electical supply, and a manually operated Switch in 

for conti'olling said valve. 
'3. An elevator hoisting apparatlis, all 

internal conibustion engine directly con 
nected there with, an elevator-ca, a pressire 
pump connected with the engine and air 
ranged to generate a fittid pressil 'e Stiply, 
an electrodynamic inachine connected with the engine : ind ari'anged to generate a sp 
ply of electrical energy, storage in eans for 
both of said supplies, a fluid pressite start 
ing device to the engine, said electr}(ty 
namic machine being arranged to be in as 
a motor to stait the engine, and to assist the 
engine in driving the car, a valve for coin 

? necting the fluid pressire stipply with the 
starting device, a switch for contnecting the 
electrical supply with the electrodynahi 
machine to start, the engine in either dii 
tion, and a mantially operated switch in the 
car for controlling both of said stipplies. 

24. An elevatoi hoisting apparatus, an 
internal coinistion engine directly con 
nected there with, an elevator-ca', a pressure 
pump connected with the engine and ai'- 

i’anged to generate a fluid pressure supply, 
an electiody hairie inachine connected with 
the eigine and arranged to generate a Sup 
ply of electrical energy, storage means for 
both of said Slippies, a fluid pressure stait 
ing device for the engine, an electromagneti 
cally actuated valve for connecting the firid 

stile supply with the starting device, 
said valve being energized by the electrical 
Stily, a Ranually operated Switch in the 

controlling said valve, and a Switch. 
Inged to be actuated by the engine for tically de?nergizing said electromag 

letic valve and thereby disconnecting the 
starting device when the engine reaches a 
predetermined speed. 25. An elevator hoisting appa'atus, an 
internal combustion) engine directly connect 
ed there with, an elevator - car, a press tire 
Bilalp connected with the engine and ar 
l'anged to generate a fluid pressure sippiy, 
an electiodynamic machine connected with 
the engine &nd ai'i'anged to generate a slip 
ply of electical energy, storage innea is for 
both of said supplies, a fluid pressure start 
ing device for the engine, an elect:'oyag 
inetically actuated valve for connecting the 
fluid pressure Supply with the starting de 
vice, said valve being energized by the elec 
trical supply, a manually operated electric 
Switch in the car for controlling said con 
necting valve, a throttle valve for the en gine, and a ceit: ifugal governor ai'langed 
to actuate the thi'ottle valve to conti'ol the 
speed of the engine and to deinergize said 
electionagnetic connecting valve when the 
engine : eaches a predetermined speed. 

26. An elevator hoisting apparatus, ai). 
internal conibustion engine directly connect 
ed the 'ewith, an elevator - cal', a pressure 
plin) connected with the engine and ar ranged to generate a fitid pressure stipply, 
an electrodynamic machine connected with 
the engine and arranged to generate a Sup 
piy of electrical energy, said fluid pressure 
Supply being arranged to force a, fuel Sup 
ply to the engine, a speed controlling valve 
for controlling the admission of the fuel Sup 
ply to the engine, an electromagnetic actuator 
for moving the speed controlling valve, step 
by step, said actuator being energized from 
the electrical supply, and a manually ope 

switch in the car for controlling said 

internal cornblastion engine directly connect 
ed therewith, an elevatoi' - car, a pressini'e 
pinp connected with the engine and al ranged to generate a filiid pressure stipply, 
an electrodynamic machine connected with 
the engine and ari'anged to generate a sp 
ply of electrical energy, a sparking device 
for the engine. a speed controlling valve for 
the engine, an electromagnetic actuator en 
ergized from the electrical supply for shift 
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ing the sparking device and moving the 
speed controlling valve step by step to con 
trol the speed of the engine, and a manually 
operated switch in the car for controlling said actuatoi'. 

28. An elevator hoisting apparatus. an 
internal combustion engine directly connect 
ed there with, an elevatoi' - cal', a pressure 
pump connected with the engine and ar 
J'anged to generate a fluid pressure supply, 
an electrodynamic machine connected with 
the engine and arranged to generate a sup 
ply of electrical energy, a sparking device 
for the engine, a throttle valve, a centrifu 
gal governor arranged to control the throt 
tle valve, a speed controlling valve for the 
engine. an electronagnetic actuator ener 
gized from the electical supply for shift 
ing the sparking device and moving the 
speed controlling valve step by step to con 
trol the speed of the engine, and a manually 
operated switch in the car for controlling said actuato. 

29. An elevator hoisting apparatus, an 
internal coal bustion engine directly con 
lected the 'e with. all elevator-cal', a pressure 
punp connected with the engine and al 
i’anged to generate a fluid pressure supply, 
an electrodynamic machine connected with 
the engine and arranged to generate a sup 
ply of electrical energy, storage means for 
both of said supplies, a brake for the hoist 
ing apparatus, means actuated by the pres 
sure supply for controling the brake, means 
energized by the electrical supply for con 
trolling said pressure supply controlling 
means, and Inahual means in the car for 
controlling said electrical controlling means. 

30. An elevator hoisting apparatus, an 
internal combustion engine directly connect 
ed there with, an elevatoi' - car, a pressure 
pump connected with the engine and ar 
l'anged to generate a fluid pressure supply, 
an electrodynamic machine connected with 
the engine and arranged to generate a sup 
ply of electrical energy, storage means for 
both of said supplies, a fluid pressure start 
ing device for the engine, an electronag 
netically actuated valve for connecting the 
fiulid pressure supply with the starting de 
vice to cause the starting device to run the 
engine in one direction, another electronag 
netically actuated valve for connecting the 
pressure supply with the starting device to 
cause the starting device to ruin the engine 
in the opposite direction, a brake for the hoisting appalatus, an electromagnetically 
actuated valve for controlling the brake. all 
of said valves being actuated by the elec 
tical supply, and a manually operated elec 
tric switch in the cal' for controlling said valves. 

31. An elevator hoisting appa'atus, an in 
ternal combustion engine directly connected therewith, an elevator-car, a pressure pump 
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connected with the engine and arranged to 
generate a fluid pressure supply, an electro 
dynamic machine connected with the engine 
and arranged to generate a supply of elec 
trical energy, storage means for both of said 
supplies, a fluid pressure starting device for 
the engine, an electromagnetically actuated 
valve for connecting the fluid pressure Sup 
ply with the starting device to cause the 
starting device to run the engine in One di 
lection, another electromagnetically actuated 
valve for connecting the pressure supply 
with the starting device to cause the starting 
device to run the engine in the opposite di 
rection, a brake for the hoisting apparatus, 
an electromagnetically actuated valve for 
controlling the brake, all of said valves being 
actuated by the electrical supply, a centrifu 
gal governor driven by the engine and ar 
ranged to break the circuits to said starting 
device valves to automatically close said 
valves when the engine and cal' reach a pre 
determined speed, and a manually operated 
electric switch in the car for controlling said valves. 

32. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, an elevator-car, a pressure pump 
connected with the engine and arranged to 
generate a fluid pressure supply, an electro 
dynamic machine connected with the engine 
and arranged to generate a supply of elec 
trical energy, storage means for both of said 
supplies, a fluid pressure starting device for 
the engine, said electrodynamic machine be 
ing arranged to start the engine in either di 
rection and to assist the engine in driving the 
'ar, an electromagnetically actuated valve 
for connecting the fluid pressure supply with 
the starting device to cause the starting de 
vice to run the engine in one direction, an 
other electromagnetically actuated valve for 
connecting the fluid pressure supply with 
the starting device to cause the starting de 
vice to run the engine in the opposite direc 
tion, circuits for said valves, a reversing 
switch for connecting the electrical supply 
with the electrodynamic machine, and a 
manually operated electric Switch in the car 
for controlling said valves and said revers ing switch. 

3. An elevator hoisting apparatus, an in 
ternal combustion engine directly connected 
there with, an elevator-car, a pressure pump 
connected with the engine and arranged to 
generate a fluid pressure supply, an electro 
dynamic machine connected with the engine 
and arranged to generate a supply of elec 
trical energy, storage means for both of said 
supplies, a reversible fluid pressure starting 
device for the engine. a throttle valve for the engine, a centrifugal governor arranged to 
control said throttle valve, said electrody 
hanic machine being arranged to start the 
engine in either direction and to assist the 
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engine in driving the car, an electromagnet 
ically actuated valve for connecting the fluid 
pressure supply with the starting device to 
cause the starting device to run the engine 
in one direction, another electromagnetically 
actuated valve for connecting the fluid pres 
sure supply with the starting device to cause 
Said starting device to run the engine in the 
opposite direction, said starting devices be 
ing also arranged to assist the engine in 
driving the car, a sparking device for the 
engine, circuits for said valves, a reversing 
switch arranged to connect the electrical 
supply with the electrodynamic machine, 
and to control the electrical supply to the 
sparking device, an electromagnetic actua 
tor for controlling the speed of the engine, 

9 

said centrifugal governor being arranged to 
break the circuits to said starting device 
valves to automatically cut off the pressure 
supply from said starting device when the 
engine and the car have reached a predeter 
mined speed, and a manually operated elec 
tric switch, in the car for controlling said 
valves, said reversing Switch, and said ac 
tuator. In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

CHARLES O. PEARSON. 
Witnesses: 

ELLA TUCH, ERNEST W. MARSEIALL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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